Abstract. Worldwide, around 9% of the children are born with less than 37 weeks of labour, causing risk to the premature child, whom it is not prepared to develop a number of basic functions that begin soon after the birth. In order to ensure that those risk pregnancies are being properly monitored by the obstetricians in time to avoid those problems, Data Mining (DM) models were induced in this study to predict preterm births in a real environment using data from 3376 patients (women) admitted in the maternal and perinatal care unit of Centro Hospitalar of Oporto. A sensitive metric to predict preterm deliveries was developed, assisting physicians in the decision-making process regarding the patients' observation. It was possible to obtain promising results, achieving sensitivity and specificity values of 96% and 98%, respectively.
Introduction
Preterm birth portrays a major challenge for maternal and perinatal care and it is a leading cause of neonatal morbidity. The medical, education, psychological and social costs associated with preterm birth indicate the urgent need of developing preventive strategies and diagnostic measures to improve the access to effective obstetric and neonatal care [1] . This may be achieved by exploring the information provided from the information systems and technologies increasingly used in healthcare services. In Centro Hospitalar of Oporto (CHP), a Support Nursing Practice System focused on nursing practices (SAPE) is implemented, producing clinical information. In addition, patient data plus their admission form are recorded though EHR (Electronic Health Record) presented in Archive and Diffusion of Medical Information (AIDA) platform. Both SAPE and EHR are also used by the CHP maternal and perinatal care unit, Centro Materno Infantil do Norte (CMIN). CMIN is prepared to provide medical care / services for women and child. Therefore, using obstetrics and prenatal information recorded from SAPE and EHR, it is possible to extract new knowledge in the context of preterm birth. This knowledge is achieved by means of Data Mining (DM) techniques, enabling predictive models based on evidence. This study accomplished DM models with sensitivity and specificity values of approximately 96% and 98%, which are going to support the making of preventive strategies and diagnostic measures to handle preterm birth.
Besides the introduction, this article includes a presentation of the concepts and related work in Section 2, followed by the data mining process, described in Section 3. Furthermore, the results are discussed and a set of considerations are made in Section 4. Section 5 presents the conclusions and directions of future work.
2
Background and Related Work
Preterm Birth
Preterm birth refers to a delivery prior to 37 completed weeks (259 days) of labour. Symptoms of preterm labour include uterine contractions occurring more often than every ten minutes, or the leaking of fluids. Preterm birth is the leading cause of longterm disability in children, since many organs, including the brain; lungs and liver are still developing in the final weeks of pregnancy [2] . Preterm Birth has not decreased in the last 30 years, due to the failure identifying the high-risk group during routine prenatal care [3] . Many studies were conducted to identify a way to predict preterm deliveries, focusing on physiologic measures, ultrasonography, obstetrics history and socioeconomic status [4] . For instance, in 2011 a model was developed for predicting spontaneous delivery before 34 weeks based on maternal factors, placental perfusion and function at 11-13 weeks' gestation, through screening maternal characteristics and regression analysis. They detected 38.2% of the preterm deliveries in women with previous pregnancies beyond 16 weeks and 18.4% in those without [3] . Most of the efforts to predict preterm birth face limited provision of population based data, since registration of births is incomplete and information is lacking on gestational age [6].
Interoperability Systems and Data Mining in Healthcare
As mentioned in the previous section, this study is based on real data acquired from CMIN. The knowledge extraction depends substantially on the interoperability between SAPE and EHR systems assured through AIDA. This multi-agent platform enables the standardization of clinical systems and overcomes the medical and administrative complexity of the different sources of information from the hospital [5] . In healthcare systems, there is a wealth of data available, although there is a lack of effective analysis tools to extract useful information. Thus, data mining have found numerous applications in scientific and clinical domain [8] . Successful mining applications have been implemented in the healthcare. In obstetrics and maternal care, some of these studies were employed to predict the risk pregnancy in women performing voluntary interruption of pregnancy (VIP) [9] and manage VIP by predicting the most suitable drug administration [7] .
